We propose an efficient concentrator of the magnetic component of evanescent field of light for measuring magnetic responses of nanostructures. It is in the form of a tapered fiber probe, which in its final part has corrugations along the angular dimension and is coated with metal except for the aperture at the tip. Internal, azimuthally polarized illumination is concentrated into a subwavelength spot with a strong longitudinal magnetic component H z . Within the visual range of wavelengths 400-700 nm the energy density of H z is up to 50 times larger than that of the azimuthal electric E φ one. This dominant H z contribution may be used for magnetic excitation of elementary cells of metamaterials with a single probe guiding a wide spectrum of generated plasmons.
were first proposed in the form of 2D and 3D structures composed of split ring resonators 13 (SRRs). 1 In early designs, resonant frequencies were observed in the 5÷15 GHz range, where 14 Im(µ) was always positive and grew from virtually zero level to a value of a few. used to study magnetic light-matter interactions in photonic crystal microcavities.
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In optics, time-varying currents around subwavelength metallic apertures, plasmon-37 induced or otherwise, create a variety of effects which attract considerable attention.
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The amplitude of these currents at the tip is conditioned by two effects. shallower beginning at about three-quarters distance along the side of the cone. Naturally,
91
they cannot be deeper than the radius of the dielectric part of the apex r = 60 nm that defines 92 the aperture. In our analysis h varies from 0 to 60 nm. is corrugated along the angular dimension (groove depth h, azimuthal span π/8) and covered with a d thick metal layer, the aperture radius is r, including the groove depth. Azimuthally polarized light E φ (cylindrically symmetric Laguerre-Gauss mode) is focused into a focal spot with a dominant longitudinal magnetic field H z , which is used to excite magnetic moments in metamaterial elements.
III. RESULTS
100
We begin the analysis by showing a qualitative illustration of the propagation of an 101 electromagnetic wave inside the corrugated SNMM probe in Fig. 2 . We focus on the two 102 main field components, i.e. the longitudinal magnetic field (Fig. 2a ) that is present in 103 the focal spot and the dominant electric component -the azimuthal one (Fig. 2b) . The picture is seen for h = 20 nm, as for short wavelengths the FWHM increases slightly.
132
Figure 4b shows the ratio of magnetic H z to electric E φ energy density in the focal area.
133
This parameter is important for primarily magnetic coupling to magnetic resonances. As
134
we can see, the ratio, varying from 10 to 50, is much larger than the ratio for a plane wave As known from previous works, the transmission efficiency of metal-coated near-field 140 probes is quite low. 32 In Fig. 5a we plot it as measured for our probes. It is defined as the 141 energy contained in the longitudinal magnetic field divided by the total incident. Naturally,
142
as the taper angle increases, the energy efficiency gets larger, due to the fact that the distance 143 over which an evanescent solution exists in the probe gets smaller. As this is exponentially 144 dependent on the distance to the aperture, the increase is considerable. Moreover, the cutoff 145 is nearer the apex for shorter wavelengths, so transmission is larger for these wavelengths.
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To clearly show the effect of corrugations on the transmission efficiency, we normalize it for to-electric energy densities in the focus.
159
These three interesting effects are the result of groove-induced excitation of plasmons.
160
Due to boundary conditions, the azimuthal electric field cannot couple to plasmons at the 161 smooth sides of the core, as this would be the forbidden TE mode. However, a grating 162 of grooves along the angular dimension supports plasmons. Moreover, as the radius of 163 the probes shrinks the distance between the grooves decreases and adjacent grooves form 164 a metal-insulator-metal waveguide, which is an efficient channel for propagating plasmons.
165
Naturally, losses play a role, however, the distance over which plasmons need to propagate 
188
Let us compare the increase of the azimuthal E φ energy (Fig. 6a) and the H z (Fig. 6d) . is prohibited for modes confined to the dielectric core.
208
The presence of plasmons also explains the observed reduction of the FWHM. As it is 
